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1. SCOPE 

!•! This method describes procedures for the determination of free acid, 
free alkali, and insoluble carbonates in calcium, sodium, and lithium 
greases, but it is not applicable when the soaps of lead, zinc, aluminium, 
or other weak bases are present. Erroneous results may also be obtained 
in the presence of certain additives, for example, sodium nitrite. 

Note — The soaps of the weak bases mentioned in !•! react with potassium 
hydroxide, and no method is available whereby the acidity of greases containing 
them cat! be directly determined. 

2. OUTLINE OF THE METHOD 

2.1 The grease is dispersed in petroleum hydrocarbon solvent and neutral 
rectified spirit is added. The mixture is tested with phcnolphthalein and 
if free acid is present its amount is determined by titration in the cold 
against standard alcoholic hydroxide. The neutral mixture is boiled with a 
known amount of standard hydrochloric acid which has been added in an 
excess sufficient to decompose the grease and alkali completely. The 
amount of excess acid is determined by titration, and from the amount 
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of acid consumed during the reaction the free alkali is calculated. If 
insoluble carbonates are present in the grease any other form of alkalinity 
present is disregarded, and their amount is determined by decomposition 
with excess standard acid and back-titration with standard alkali. 

The free acid of grease is expressed as a percentage mass of oleic 
acid, the free alkali as a percentage mass of the hydroxide of the predo- 
minating metal, and the insoluble carbonates as a percentage mass of 
calcium carbonate. 

3. REAGENTS 

3.1 Petroleum Hydrocarbon Solvent ( 60/80 ) — See IS : 1745 - 1978*. 
Boiling range 60*' to SO'^C. 

3.2 Phenolphthalein Solution — 0-5 percent, alcoholic. 

3.3 Rectified SpiHt — ( See IS : 323-1959t ) containing 2 ml of phenol- 
phthalein solution per 100 ml and neutralized with potassium hydroxide 
solution. 

3.4 Hydrocfaloric Acid — 0*5 N, accurately standardized. 

3.5 Alcoholic Potassium Hydroadde Solution — 0*5 N^ accurately 
standardized. 

3.5.1 Preparation of Purified Alcohol — Purify 95 percent rectified spirit in 
the following manner: 

Dissolve 1*5 g of silver nitrate in about 3 ml of water, add to 1 litre 
of rectified spirit in a glass-stoppered bottle and mix thoroughly. Dissolve 
3 g of potassium hydroxide in 10 to 15 ml warm alcohol. Cool and add 
slowly to the alcoholic silver nitrate solution with slight stirring and allow 
to stand for at least a week. Filter off the clear supernatant solution, and 
distil on a steam-bath. 

3.5.2 Preparation of Alcoholic Potassium Hydroxide — Dissolvf^ 30 g of 
potassium hydroxide in 1 litre of the purified alcohol and allow the 
solution to settle in a dark place. Decant or filter the clear solution 
through glass wool, allow to stand for 24 hours and standardize. 
Re-standardize the solution on the day of its use. 

Note — If it is advantageous,. 0*2 N or 0*1 N alcoholic potassium hydroxide 
solution may be used^ 

4. PROCEDURE 

4.1 Weigh 10 g of the sample to the nearest O'l g directly into a 500-ml 
conical flask using a spatula or syringe and spreading the sample over the 
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bottom of the flask so as to assist dispersion. Add 150 ml of the 
petroleum hydrocarbon solvent and shake until the sample is fully 
dispersed. Alternatively, weigh the sample into a small beaker, disperse it 
by stirring with the petroleum hydrocarbon Solvent, and wash it into the 
fiask5 using a total of 150 ml of the petroleum hydrocarbon solvent. To 
the thoroughly dispersed sample in the flask add 50 ml of the neutral 
rectified spirit and shake the mixture vigorously at intervals for 10 
minutes. 

4.2 Free Acid — If the alcoholic layer, after settling for a few seconds, 
does not react alkaline to the indicator, titrate the solution in the cold 
with the potassium hydroxide solution, shaking the mixture well after each 
addition. Record the end point at which the pink colour persists for 1 min- 
ute. Make this titration as rapidly as possible to avoid saponification of 
fatty matter ( see Note under 3.5.2 ). 

4.3 Free Alkali — To the mixture which has been obtained from the 
operations described in 4.1 and 4.2 add 50 mi of the hydrochloric acid, or 
more if necessary to provide an excess, to decompose the grease and alkali 
completely (^^^Note). Boil the mixture on a hot plate under reflux for 
10 ± 1 minutes to expel carbon dioxide, wash the condenser down with 
25 ml of the neutral rectified spirit and titrate, without cooling, with the 
potassium hydroxide solution. 

Note — Added fillers in the form of chalk or other carbonate will be detected 
by effervescence on addition of the hydrochloric acid. In this case the procedure 
described in 4,3 is not applicable, and that given under 4.5 should be used. However 
small quantities of carbonate present as impurities from the alkali used in the 
manufacture of the grease will produce no apparent effervescence and will be shown 
as free alkali. 

4.4 Make a blank test, omitting the sample, but otherwise following 
exactly the procedure described in 4.1, 4.2 and 4.3 and in particular using 
the same volume of hydrochloric acid ?s in 4.3. 

4.5 Insoluble Carbonates — If carbonate fillers are present ( see Note 
under 4.3 ) add, if necessary, a further quantity of the hydrochloric acid 
to that already aHded in 4.3 until there is a slight excess of acid. Boil the 
mixture under reflux for 10 minutes, and titrate the excess acid with 
potassium hydroxide solution. Make no blank test, 

5. CALCULATION AND REPORTING 

5.1 Free Acid — Calculate the free acid as a percentage mass of oleic 
acid according to the following formula: 

28*2 VM 
Free acid, percent by mass ^ j^ 

where 

r= volume in ml, of potassium hydroxide solution used; 
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jV«= normality of the potassium hydroxide solution; and 
M «= mass in g, of the sample taken for the test. 

Report the result to the nearest 0*1 percent as the acidity of 
grease. 

5.2 Free Alkali — Calculate the free alkali as a percentage mass of the 
hydroxide of the predominating metal according to the following formula: 



Free alkali, percent by mass = - — - — , ^ 



where 



Vi = volume in ml, of, potassium hydroxide solution used 
in 4.4; 

V^ = volume in ml, of potassium hydroxide solution used 
in 4.3; 

E = equivalent mass of the hydroxide of the predominating 
metal; 

JV*= normality of the potassium hydroxide solution; and 

M = mass in g, of the sample taken for the test. 

Report the result to the nearest 0*01 percent as the alkalinity of 
grease. 

5*3 Insoluble Carbonates — Ignore any other form of alkalinity 
present and. calculate the amount of insoluble carbonates as a percentage 
mass of calcium carbonate according to the following formula: 

Insoluble carbonates ( as CaCOa ), percent by mass =— ^ —^ ^^ 

where 

A = volume in ml, of hydrochloric acid used in 4.3 and 4.5; 

^1 = normality of the hydrochloric acid; 

B = volume in ml, of potassium hydroxide solution used for 
back titration ( see 4.5 ):, 

jVg = normality of the potassium hydroxide solution; and 

M — mass in g, of the sample taken for the test. 

Report the result to the nearest 0*1 percent as insoluble carbonate? 
in grease. 
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6. PRECISION 

6*1 The ibllowing criteria should be used for judging the acceptability of 
ssults ( 95 percent confidence ) . 

6.1.1 Repeatability and Reproducibility — Results of duplicate tests shall not 
differ by more than the following amounts: 

Range Repeatability Reproducibility 

( Percent by Mass ) 

Alkalinity 0'03 to 0*12 0*05 0-13 

Acidity 0' to 0-85 0-1 0*3 

Note — Reproducibility is affected by the transitory end point arising from the 
introduction of atmospheric carbon dioxide during shaking, and the presence of 
saponifiable material, and most of all by different lighting conditions and variations 
in colour vision between operators. It can be expected that with many greases, 
laboratories operating under similar conditions would achieve closer agreement. 
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